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NEMATODES ASSOCIATED WITH DIPTERA IN SOUTH AUSTRALIA: A NEW 
SPECIES OF FERGUSOBIA CURRIE FROM \ FERGUSONINID AND A NEW 
RECORD OF SYRPHONEMA LAUMOND & LYON FROM A SYRPHID 

by Kerrie A. Davies’^ & Janine Lloyd“‘ 

Summary 

Oavips, K. a & Lloyd, J, (1996) Nematodes associated with Diptera in South Australia* a new species of 
ben^uxobia Currie fnonri a fergusoninid and a new record of Syrplumema Laumond & Lyon from a syrphid. Tram- 
H, Soc 5. Ausf. 120(1), 13 20, 31 May, 1996. 

b'er^mryhia fisheri .sp. nov^ associated with a fly Feri^usonim sp., is desenbed fn^in leaf galls on a hybrid 
of Eucalyptus U-ucaxyion. Like other species of Ft r^uxnbia, these nematodes are semi-obese and have a generation 
parasitic in the lly Ibllowcd by a generation parasitic in the plant. The new species is dislingui.shcd fmm F, lumifacwm 
by its smaller size. larger manubrium on the .spicule of the male, and smaller cephalic region and tail m the 
jMirthenogeneiic female, with vulva and anus opening into culiculai deprcs.slons. Syrphonema sp., a nematode 
parasite of syrphid Hjes, is described and recorded for the first lime outside Erance. 

Key Words; Ta.xonomy, Nemaioda, Fcfxusobia, Dipiera, Syrphfmenui, new species new record. 



Intrtxluction 

This paper ilescTibes a new species of the tylerichid 
nematode Fergusobui, rhe only genus of nematode 
known ro parasitize both a plant and an insoci 
(Maggenli 1981). U has a bipartite life cycle, with a 
generation parasitic in galls on Myrtaceae followed by 
one para.siti/ing the fergusoninid fly Feryfusomrut 
Malloch. Also reported is the first colledion outside 
France of the rhabditid nemauxle genus, Syrphonema. 
Both nematodes wore collected in Adelaide, South 
Australia. 

Materials and Methods 

NeniaUHics were collected fa>m galls cut open m tap 
water, relaxed and fixed in hot FA 4:1. lasecis were 
dissected in 0,8.^% saline, and nematodes from rhcNC 
were fixed as above. Netnarodcs were iransfemed from 
fixative to 1% glycerol in 30% ethanol in glass blocks 
and placed in a desiccator containing 96% ethanol for 
2 days. For the follows iig 14 days nematiKles were^ kepI 
at 4()-’C and the Mocks were* partmlly covered with 
glass lids During the flrsi three days, one or two drops 
of a solution of .S% glycerol in 95 ml ethanol were 
added four times daily. Slow evafioralion was continued 
thereafter. For light microscopy, processed nematvides 
were mounted in glycerol on glass slides and c.xarnincd 
using imerfereiice microscopy. Scanning eJeclron 
micuLscopy studies were made. NemahxJes were taken 
from glycerol, passed through a series of 
ethanol /glycerol solutions with increasing pTOportioiis 



^ Hepanmejit ol Cmp Protection Uiiiwrsiiy of MtiUiiJc 
PMH I Glen Osmond S. Ausi. 5064 



of ethanol and washed three times with 100% ethanol 
They were ihen dried using CO^ in a critical ptnn! 
drier, mounted on stubs, .sputter coated witli 
approximately 30 rnii ol gold and viewed at 20 kV 
Measurements are in grn, Drawings and measure- 
mcnis were made from muierial mounted in glycerol 
using a camera lucida. Body width was measured at 
mid-length. Spicules were measured along the mid 
line in lateral view. Dc Man's ratios, ).e V = anter 
ior end to vulva as percentage of body length, T = 
length of icstis Irom cloaca to flexure as percentage 
of body length, a = length divided by gieatest body 
width, b’ - length divided by distance from anterior 
end to base of oesophageal glands, l — length divided 
hy tail length, c* = lail length divided by width at anus 
were determined. Comparistins were made with 
described species using puhlLshcd descriptions, 
specimens of parthcnogcnctic females of Ferpusobta 
mayibo Siddiqi (Queensland Museum (QM) 
C200512-200519) and specimens of all siage.s except 
parasitic females of F latwtaciefis Curne isolated by 
rhe authors fami flower hud galls on Eucalyptus 
tuiftuiUlulensis Dchn. at Urrbrae, South .Au.struliu 
(Wnitc Institute Nematode Collecuon (WIMC) 943) 
The htiloiypc of the new spccic.s is deposited in the 
South Australian Mu.seum, Adelaide (SAM) 

Taxonomic clescriplions 

fergtisobia fisheri sp nov. 

(FfGS F2) 

H<*havpe: Parthenogenetic 9, Blauk Forest, South 
Australia i34°57'S, I3R^.34'F), 3viii.l993, W. Frost, 
collected from a leaf gall oil a hybrid of Eunilvpmt 
leuLf'L\yhn F Muell., AHC2070.SI (SAM). 
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Paratypes: WTNC 815, slides 1-28, including 20 
parthenogenetic 9 9^ 25 preparas itic mfeclive 9 9» 
39 parasitic 9 9^ 32 crcf, 59 juveniles, collected 
from leaf galls on a hybrid of E. leucmyloh at Black 
Forest between August and October 1993, by W. Frost. 

Measurements: T^ble I. 

Description of parthenogenetic female (Figs lA, H, 
2A) 

Occurs in leaf gall. Dorsally curved when relaxed 
by heat, with ventral side convex, to form open C- 
shape. Smaller than amphimiciic preparasitic female. 
Cuticle weakly annulated, striated; lateral fields 
obscure. Cephalic region small relative to width of 
body at anterior end, off-set, lijghtly scleroti/ed; region 
appears roughly circular, unstriated, with 8 sectors; 
dorsal and ventral sectors less than half width of each 
of others; in side view sectors with rounded outline 
and no central elevation around stylet opening 
Amphidial openings pore-like, situated near dorsal 
edge of lateral secior. Stylet slender; conus forming 
half length; small fusiform basal knobs. Orifice of 
dorsal oesophageal gland approximately 3 ixm posterior 
to stylet knobs. Digestive tract with swollen anterior 



part with valve-like structure, followed by short narrow 
‘‘isthmus'’ which widens abruptly to broader par! 
associated with the oesophageal glands; oesophago- 
intestinal junction obscure. Lumen of tract bmadens 
posterior to “valve” and again at level of secretory- 
excretory pore. Oesophageal glands large, occupying 
about three quarters of body width, extending over 
intestine to about 55% of total body length; dorsal 
gland with large nucleus. Secretory-excretory pore 
50-92 iim from anterior end with short duct leading 
directly to excretory cell. Nerve ring at base of swollen 
anterior pari of digestive tract, Hemizonid not seen. 
Reproductive tract with single gonad, prodelphic, 
extending to nerve ring; oviduct flexed in some 
females; uterus with quadricolumellar, often contains 
single egg, curves to join vagina, which is directed 
slightly forwards. Vulva usually conspicuous depressed 
transverse slit, but in some specimens, vulval lips 
protrude slightly. Cuticle wrinkled on ventral side just 
anterior to vulva in half specimens examined. Rectum 
simple tube, withoul obvious musculature; anus 
inconspicuous pore, usually associated with distinct 
indentation in the cuticle. Tail conoid, narrowing 
sharply to rounded tip, 1.0-1. 4 times as long as anal 
body width. Phasmids not seen. 



T.^BLfc' 1. Measurements of Fergusobia fisheri sp. now 
Measurements in n for each measurement in brackets below mean. 
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Description of infective pre-parasitic female (Fig. IB, 
F, G) 

Occurs in leaf gall, infects mature larval stage of fly. 
Anterior part of nematode straight when relaxed by 
heal, posterior part curved dorsally. Maximum body 
width at mid-length. Cuticle with inconspicuous annu- 
lalions; strongly striated; lateral fields arising about 
one body width behind head, with irregular, broken 
striae, obscure when viewed with light microscope. 
Cephalic region continuous with body, weakly sclero- 



tized. Stylet slender, weakly sclerotized with smaller 
basal knobs than in parthenogenctic female. Amphids 
not seen, Orifice of dorsal oesophageal gland 
approximately 3 /mi posterior to stylet knobs. Secret- 
ory-excretory pore approximately half the distance 
along the oesophageal glands (65-90 pm from anterior 
end). Nerve ring at base of swollen anterior part of 
digestive tract. Hemizonid not seen. Oesophageal 
glands often obscure, elongate, occupying about half 
body width, extend over intestine to about 30% total 
body length. Anterior part of digestive tract swollen, 




Fig. 1. Fergiisobia fisheh sp. no\'. A. Entire parthcnogentic female. B. Head of pre-parasitic female. C. Entire male (bursa 
nol seen due lo angle at which tail viewed). D. Detail of male tail, veotro- lateral view, showing bursa and angulaled spicule 
E. Entire parasitic female. F Entire pre-parasilic lenialc. G. H. I Stylets of pre-parasitic female, parfhcnogenetic female 
and male, respectively. J, K. Lateral and dorsal view, respectively, of spicule. .Scale bars — 10 //.m G H I J K, 20 /<m 
A B C D F, 80 /im E. 




16 



K. A, DAVIES & J. LLOYD 




non-niuscular with valve-like structure. Intestine may 
contain many dense granules or lumen may be broad 
and empty, possibly reflecting nutritional status. Cells 
of intestinal walls have prominent nuclei with large 
nucleoli. Uterus extends almost to base of oesophageal 
glands, acting as spemiatheca and packed with sperm; 
no post- vulval sac; vagina directed anteriorly, plugged 
with refractile material; oviduct short, often with 
llexure; ovary extending to nerve ring. Vulva transverse 
slit, inconspicuous; lips may be raised. Anus pore-like; 
rectum very small, non-muscular. Tail almost 
hemispherical. Numerous large nuclei scattered along 
length of nemauxle in epidermis. 

Description of parasitic female (Fig. IE) 

Occurs in haemocoel in abdomen of lly. Epidermis 
thickened. Cephalic region may or may not be offset. 
Body swollen, sausage-shaped, obese, filled with 
hypertrophied reproductive organs. No stylet seen. 
Oesophagus and intestine degenerate, anus not seen. 
Ovary convoluted- Several eggs in uterus at one time. 
Vulva depressed transverse slit. 

Description of male (Figs 1C, D, I, J, K; 2B, C) 

Occurs in leaf gall. Body shape variable when 
relaxed by heat, posterior portion of body may be 
arched dorsally, tail curved ventrally. Cuticle with 
longitudinal striations, without annulations; lateral 
fields indistinct under light microscope, appear to be 
3 or 4 incisures or several irregular striae. Cephalic 
region off-set, with lightly sclerotized framework. 
Stylet, oesophagus, intestine and secretory -excretory 
pore all as for parthenogenetic female. Oesophageal 
glands extend over intestine to about 35 % of total body 
length. Reproductive tract with single testis, extending 
to nerve ring; extensive vas deferens, with amoeboid 
sperm. Bursa membranous, smooth, often difficult to 
see; extends to tail tip, appears to be pelodcran; 
collapsed in specimens prepared for SEM, seen as 
wrinkled membrane lying on cuticle of tail region; 
variable length, usually arises 1.5-2 tail lengths anterior 
to cloaca, but in one specimen arose in anterior half 
of nematode. No genital papillae seen. Spicules robust, 
paired, angular near their middle so that manubrium 
and shaft appear to be perpendicular to each other in 
ventral view; manubrium large. No gubemaculum. Tail 
bluntly rounded. 



Fig. 2. Fergusobia fisheri sp. nov. A. Parthenogeriehc female 
head to show buccal region and sly let (arrow). B, Male 
tail showing bursa (arrow). C. AnKxiboid spermatozoa from 
squashed male. Scale bars = 10 ^m. 
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Diofinosis arui n^laiionskips 

A jishvri ^J>. ilov. i.s charittcrizcd by hiivin^ a 
panhcno^cnchc Icmalc with llie cephalic region small 
rflaiivc In iJio Kniy widil), with a flat tcnninal pn>tiU‘. 
the vulval slii in a conspicuous depression ot the 
culidc, the anal opemng in a simijn but ^mullcr 
depression and a short tail 3 times anal bixU 
width) with a nam>w cone shape. The male has ailguiai 
spicules with a large manubrium. 

h' fishtfri s*p. niA tliflers from E jamhophilu Siddiqi 
in having a flat cephalic region without a central ctinu al 
L'levati<in aiul angulai spicules and iTOin E mt/icn 
t iaittijpuii) and F, mo^(>ni 2 because the parthmogendic 
Icmalt* hiis a sliorf tail. The anus OjK'n.s into an obvuHis 
cuticular dcptcssion in the partlicnogcnctic female of 
F fixhfri sp. ruA' bui not in the other descnlied species. 
E Jishen sp. nov. assumes a similar shape ti> F 
iumiftinctix when heal killed bul is sniallci (avciagc 
length of parthcnogcnctic females 253 «ind MK ;im 
respectively and td males 336 and 42U ^an. 
Measuremertts for /C airrid {^tumifadms) Irom 
Fisher and Nicklc I96ft). The parthenogenctic fctnulo 
of E fixhth sp. iiov. has a smaller cephalic region 
relative to btxly width th^ui E tmujadinis and may liave 
wrinkled cuticle on the ventral side of the bixJy anterior 
til the vulva, absL'iil in E fumifi/dens. The vulval slit 
is situated in a distinct cuticular dcpa‘s.sion in E fixh/*ri 
sp. m»v. as ill E jumOuphila and E tmhcai but not in 
F tumifadrns or in F. maypa. The volume of liie tail 
ol the panhcnogcnciic female is smaller in F fUhen 
sp. nov. than in F. nwufadens, having a narrower cone 
shapt* The point ol Ori^inof the caudal alae is vat table 
in Efisheri sp. nov. tiialess in contrast to E nmi file tens 

Ftymoloyv 

Named alter Dr J. M. Fisher, Ibrmcfly ot the 
l>cpartnic.nt of Crop Protection Dniversity of Adelaide. 

Btolofiw Ufe c\de and general ammenrs 

The nemaloile E psiwri sp. nov. was found on led* 
galls of the southern blue gum E, teucoxylon. m 
association with an unknown i;pecies of the 
fcigtisonmid fly Fer^nxi^hdui sp Galls were first 
collected III CHI ly August W3, followed b>‘ successive 
colleclion.s until Oc1«iber wlum no iicmaUidc.s oi 
files were found. In die earl) August collection, galls 
contained many nemaiixics huw^nilcs. jxirthcn^igenetic 
and itiieciivc females and males'* and fly laivac ()l 
.12 lnrv*ae dis^Cv-ted. the abdomen of two conlaifiLSl a 
total of three fertilized infective females and one male 
ncnialLxlc. A w>eek later, 14 lly lai vac and t5 p%i|Mrla 
were collected fn^m calls and dissected. Su <A' the 
larvae ccmiainecl two to tiiur lertili/.cd inlixiive tcnkalt 
iicmaiLXtes. No nematodes wcfx- founil in piiparin. In 
early .September, ijalls contained a lew adult male uikI 
infective female nematodes. Puparia contained pbaratc 



adult flies. Nineteen pharale adult flics were dissected, 
eight of which were male and had no nemauides. 
Hiiwever, 10 of the 11 female flics contained froiri 1-11 
(average 6.4) mature parasitic female nematodes per 
lly. In six of these, eggs had been laid in llie 
Imcmulyinph and m most cases, the eggs were in the 
early .stages of embryonic dcvclnpmeni. One fly. 
however, comaincd eggs in which the juvenile 
nematodes were well-formed. 

These ob.se rvation.v. on the life cycle generally agree 
with thoi»c reported by Fisher A Nickic (l9hS) for E 
t ynit-i ( ^ tutnifiuvm) . No iiemaloUcs have Ix-Cii found 
ill male flics. Eggs are laid in the hacninlyniph ol the 
abdomen ol ihe fly but ii is not known bow the fly 
deposits both insect eggs and nematode juveniles mt<.' 
tMcalypius lis.suc. Presumably, these nematode 
juveniles develop into parthenogenctic females which 
lay eggs It is p«is.sihle that juvenile.s developing from 
the early eggs l>ecome males, as in E mmtaoens. 
While the first collection of F. fishcri sp. miv. ffom 
leaf galLs yielded all plant parasitic singes ol the 
nematode, the Iburth .stage Juvemles found were all 
female ^distinguished from males by a more hlunlly 
rounded tail and development of the uterus) . suggesting 
that male dcvciopmcm had occurred earlier. Fisher & 
Nickle (l%8) stated that only fertilized I nice t i ve -stage 
Icinales of E eurnei { — tt 4 mijbdens) penetrated fly 
larvae but female and male E fishert sp. nov. have been 
found in fly larvae. F. turmfadem may deposit eggs 
in the haemolymph of the fly before it emerges as an 
adult female (Currie 1937) or this may be delayed until 
after emergence of the fly from the gall f Fisher 
Nickle 1968). Here, E fisheri sp. nov. had produced 
cgg.s before the parasitised fly had emerged from the 
puparium. 

Currie (1937) described one species, F. iywijudens, 
associated with Frt. carieri Ibnn., Irom leaf galls on 
£' Siuarliana (sic) f ’. v. M He also observed minor 
morphological differences between nematodes 
collected from leal bud. axil bud, stem tip and flower 
bud gall.s asM Vialcd wiUi a fiumbcf of other fly species 
on mure ifiuii a dozen spccicb of cuoilypl. He suggested 
‘further work will show tliai die ncinaunles associated 
with the different flics have differences in siniciure 
which entitle them to be considered a.sdU]ctem ipoocs* 
(C utflf 1937). I hc.se differences inchsleJ \;ufiUiuiL ui 
the point of origin of Ihe caudal alac and the size ind 
|ws»iion of ihc. oesophageal glands OHvmratium i.*!* 
mateiiaJ held m the WINC confirm ihal ilicsc 
cbanicicrs will be important in species diffrranii^ilion 
Fisher 6c Nickle (196S) rcdescnixxl F 
{ \undfucie.ns) from flower bud 25 ^^^'' 
rarnaldntef/sjs Debnh ;issiv.ijitc:<l widi fh lithutdi 
limn. Ot the other described speefes f^rfy^a\tdna. 
Siddiqi fl986) dcscrihcd E muynu from F^nhjnux 
stem galls associated will? an unkm»wn 11) host mxl 
from soil under host trees, F indira Irorn soil In India 
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and F. jambophilu from flower bud galls on SyTygium 
ciimini (L.) Skeels associated with Fn. syzygil Harris 

The Waite Institute Nemjttode Collection contains 
specimens of Fergusnhia collected fmm stem, bud and 
leaf galls on Eucalyptus from Adelaide and Mt 
Gambier, respectively, which appear to be undescribed 
species, Fisher (pers. comm ) found an undescribed 
species of Fergusohia in leaf galls on £ camaUlulensis 
associated with fh. lockharti Tonn. It is apparent . given 
the dilTcrem forms of galls, that each of these 
iindescribcd species of nematode is a.ssociated with a 
dil'ferem species nf Fergusonina . Each, however, is not 
necessarily restricted to one species of Eucalyptus. 
Presumably the nematode has evolved mechanisms, 
which are probably hosi-specific, to escape the fly's 
immunological system during the generdiion in which 
it is an insect parasite Thus, Fergusnhia, like the genus 
Anguina Scopoli (Krall 1991) may have a high degree 
of host speciflciiy, in this case, for the insect host. If 
so, Cume (19.^7) and Fisher & Nickle (1968) may no! 
have described the same species of nematode, given 
that they were associated with different species of 
Fcrgiisnnina. Indeed, Currie refers to the margins «.>f 
the caudal alae of males of his specimens of F, 
tumifadens as being slightly crcnalc, a character not 
observed by Fisher A Nickle (1968) nor in specimens 
isolated Irorn E. camaldulensis by ihc present authors. 
Also, the oesophageal glands of the parthenogenetic 
female of the specimens from E. camaldulensis arc 
longer than in Currie’s description and drawing of F. 
tum'tfadem. 

The structure of the digestive iraci of Fergusohia 
remains undear. Given the small size of these 
nematodes, and their typical dark colouration, it is ver>' 
difficult to disljogui.sh the anterior parts of Ihc tract 
Fisher &c Nickle (1968) described the anterior part of 
the oesophagus as .swollen, namowing abruptly to timn 
a shoix Lsilinius ai the level of the nerve ring, then 
broadening again to contain the large glands. They 
believed that the ocsc»phago-inteslina] junclitm occurred 
at about the level of the sccTCtory-cxcretory pore. 
Siddkjl (1986) interpreted the anterior sw'clling of the 
digestive tract as a “pseudo-pharynx'' and believed that 
the vaivc-likc Hiruciiirc it conmins marked the 



junction of the oesophagus and intestine. An electron 
microscope study of the anterior part of the digestive 
tract o( Fergusohia is needed to decide which of these 
interpretations is correct 

Syrpfwnema sp, 

(FIG. 3) 

Measurements: Thble 2. 

De.uripnon of fmolc fPig. 3C. D, E, F. G) 

Nematodes straight or slightly C-.shaped when 
relaxed b>' gentle heal. Cuticle has longitudinal grooves 
with many fine transverse markings, often appears 
loose at head and/or tail, lateral lines large (31 /<m w ide, 
27 33 ^m), with smooth ribbondike appearance and 
single L-entral ridge. Lip region olteri indistinct; six 
separate lips, each with small papilla. Stoma cup- 
shaped: chdlostoni reduced; promesostom about 4 //m 
long, and about same width; thickening of cuticle on 
ventral side of nietastom, which makes stoma 
asymmetrical . and may form a rhabdion, telostoni 
present. Amphid openings at base of lateral lips. 
Oesophagus rectilinear; no true bulb, vestigial valve 
present. Nerve nng siiuaied in pKistenor third of 
oesophagus. Secretory-excretory pore opening Just 
behind nerve ring; pamiinent excretory cell just behind 
oc.sophago-intestinal junction. Deirids not seen. 
Hemironid just posterior to nerve ring. Intesiimil lumen 
lined with refractive material from oesophago-intestirial 
junction to rectal valve; lumen wide in young females 
but narrower in older Three rectal glands. 
Reproductive trad with single gonad, amphidciphic, 
with genital tube running anteriorly; ovoviviparous. 
long uterus, extending alnio.st to point of flexure ui 
genital lube ju.s! behind ocsophago intestinal junction, 
oviduct extending back down dorsal side of body; small 
posLutenne sac present; no true sperniallieca. sperm 
nut seen; vulva with transverse opening, well 
developed associated musculature; posteritir vulval lip 
often more prominent than anterior; vagina not directed 
ameriorly or posteriorly Phasmids not seen. Tail 
conical, terminus variable (Fig. 3) 
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Description of juveniles (Fig. 3A, B) 

Second stage juveniles 573 nm (473-624; n = 8), 
third stage juveniles 830 fjju (806-873; n = 3); Idunh 
stage juveniles 1062 /rni (920-1260; n—7). 

As for adult fcmale^s, except that the lateral lines 
consist of a single central ridge only. Gonad primor- 
dium well-developed in third and tburth stage juveniles, 
developing uterus particularly obvious in fourth stage 
nematodes, enabling rapid determination of the vanous 
juvenile stages. 

Collector, host and localirx 

The nematodes were dissected from the intestine of 
two females of the syrphid fly Sinwsyrphus 
^rafuJirorinis (Macquart), collected on sow thistle, 
Sonchus L. sp., at the Waite Campus of the University 
of Adelaide, Glen Osmond in January and December 
1993 by Mr E. Soleyman Nematode specimens arc 
held in the WINC 687. 

Biology and general comments 

A search of Helminthological .Abstracts suggests that 
diis is only the second record of the genus Syrffhonema, 
erected by Laumond Sl Lyon (1971), and die first 
outside France. Its occurrence in South Australia 
suggests that the genus may have a cosmopolitan 
distribution.. Laumond & Lyon (1971) collected 5. 
Intestinalis from die digestive tracts ot 12 species of 
syrphid flies. The infected flies found here were part 
of collections made in a study of the biology of the 
syrphid flics, S. grandicorinis and Melangyna 
viridiceps (Macquart). No nemaUDdes were seen in 
dissections of 305 M. viridiceps and only two of 105 
S. grandicorinis dissected contained nematodes 
(Soleyman pers. comm.) suggesting that the infection 
rate is naturally low. it is not known what effect, if 
any, infection has on the survival and reproductive 
capacity of the Jly. 

The nemauxles described here from South Australia 
were classified as Syrphonema on the basis of the host 
fly, rectilinear oesophagus without a bulb and with a 
vestigial valve and because the female is ovoviviparous 
and has a posterior vulva. In the absence of males, it 
is not possible to decide if the nematode is S. 
Intestinalis or a new .species. The body lengths of the 
South Australian and French forms suggest that the 
former were smaller, but the De Man ratios are very 



Fig. 3. Syrphonema sp. A. Entire fourth stage juvenile. B. 
Anterior of fourth stage juvenile. C. Anterior of adult 
female. D. Entire adult female. E. Variable tail shapes of 
adult females. F. Vulva and tail of female. G, Sloma of adult 
female. Scale bars = 10 B C E FG, 20 /im A, 50 /mi D. 
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close (Table 2). Some apparent morphological 
differences have been observed. Laumond & Lyon 
described the stoma of their specimens as reduced and 
“vestibule-formed’'; in the nematodes described here 
the stoma was cup-shaped but asymmetric with 
cuticuiar thickening (possibly a rhabdion) of the ventral 
metastom. The nerv'e ring seems to be located more 
posteriorly in the South Australian than in the French 
.specimens. Again, the drawing of the female in 
Laumond & Lyon (1971) doe.s not show a post-uterine 
sac or a protuberant posterior vulval lip, both present 
in the specimens examined here. While Laumond & 
Lyon state that 5. intestitialis does not have a 
speimathcca, they have drawn a .structure, also seen 
in South Australian females, which could function as 
a spermatheca. This is an apparent modification of the 
reproductive tube, just on the uterine side of the flexure 



of the oviduct; however, no sperm were seen. An 
attempt to obtain material from France for comparative 
studies was unsuccessful. 
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